Silicone oil or polydimethylsiloxane fluid has been used in retinal surgery since Cibis et al. ' introduced this compound in 1962.' Cibis et al. did not find corneal changes after injection of 0-1 ml of silicone oil in the anterior chamber of the rabbit. In a clinical study of 33 patients treated with intravitreal silicone oil they noticed a central endothelial haze in two aphakic eyes where the silicone oil was in contact with the cornea. This report was followed by both animal studies2-7 and clinical studies8'7 describing the effects of silicone oil in contact with the endothelium. In the animal studies either no abnormalities,2 endothelial opacification,3 or vascularisation' of the cornea are mentioned. In patients treated with silicone oil band-shaped keratopathy, silicone granules in the corneal stroma, progressive vascularisation, and corneal decompensation or thinning were found.9- '5 Corneal changes typically occur in aphakic patients when silicone oil is in permanent contact with the endothelium. In aphakic eyes without any contact of oil with the endothelium no permanent changes are reported. -Occasionally emulsified oil can be seen in the superior chamber angle, occupying up to the upper third of the chamber.
Here we report on 12 patients who during 1982 underwent a penetrating corneal graft for severe corneal changes following silicone oil injection. The eyes were aphakic, and silicone oil was present in the anterior chamber and in contact with the cornea. Penetrating keratoplasty for these corneal changes has not previously been reported. meniscus allowed the surgeon an overview of the posterior segment that had been partially hidden by the corneal opacities. By that time the decision was made whether to remove the oil from the eye or to leave the oil in the eye. In case 5 a temporary 6-5 mm Landers keratoprosthesis2" was fixed in the 6-0 mm trephine opening to allow additional closed vitrec-
CH3~CH3~n CH3 The visual acuity before and after the keratoplasty, the duration of graft clarity, and complications are listed in Table 1 . We were able to assess visual fields in most patients (Fig. 2) . The follow-up of these 12 patients ranged from 10 to 19 months (mean months, SD±4.3). In three patients a slight band-shaped keratopathy developed in the graft (see Table 1 , patients 3, 9, and 12) after 2 to 6 months. In a fourth patient (No. 11) a more severe band keratopathy caused a loss of transparency of the graft after 11 months. Three out of 12 grafts failed within the observation period. In two cases a regraft was performed: No. 7 after three weeks (see below) and No. 12 after six months. Case 5 had promising results from the detachment surgery, and the visual field after keratoplasty was excellent (Fig. 2) . But a recurrence of periretinal fibrosis set in, and the graft became oedematous two months after grafting. The bad prognosis for retinal repair and the good visual acuity in the other eye made us abstain from further treatment. Two grafts showed delayed epithelialisation. A bandage lens overcame this problem in one case. An absolute lack of epithelial growth in patient 7, who lived abroad and could not be checked every week or so, made us perform a regraft after three weeks with a fresh donor button with viable epithelium on it.
In summary, seven out of 11 (case 4 (Fig. 3, 1-6 ). Although emulsified oil is sometimes seen superiorly in the angle, pressure rises were not a major problem in our patients (see Table 1 , complications). forward and establish contact, either permanent or posture could change the position of the oil bubble intermittent, with the endothelium (Fig. 3, 7 and 8 In some patients with a large silicone oil bubble in the anterior chamber a calcific band keratopathy developed (Fig. 4) 24 Biomicroscopically the endothelium is changed into a continuous grey layer. Specular microscopy would be an ideal way to monitor the slowly progressive endothelial transformation. Since the refractive indices of the corneal stroma and silicone oil are almost identical, there is no distinct specular reflex from the endothelial surface. Even when the endothelium is changed in a fibrous layer, the cornea may stay clear and of normal thickness so long as there is no aqueous leak into the stroma. In our experience removal of silicone oil from the eye in this situation led to corneal decompensation. The silicone oil prevents swelling of the cornea, but as soon as the oil is removed the malfunctioning endothelium will allow aqueous to leak into the stroma. In cases where silicone oil covers only the superior twothirds of the cornea in the erect patient fluid will leak through damaged endothelium at the lower edge of the oil bubble. Eventually, however, a number of cases end in a swollen cornea and a fibrous layer facing the anterior chamber (Fig. 5) .
INDICATIONS FOR KERATOPLASTY
A penetrating corneal graft in these patients does not produce the improvement in visual acuity encountered in most other keratoplasty cases. In these patients with severe retinal problems one cannot do better than at least strive for clear media, improving their visual field and clarity of vision, if not acuity of vision. Keratoplasty may also be considered when the cornea becomes too cloudy to permit funduscopy to monitor the retinal attachment or periretinal proliferative processes. To abstain from performing a graft in these patients when the cornea has become oedematous and opacified means to abstain from any further surgery, and such an eye can be considered lost. In monocular patients such a decision is very hard if not impossible to make. The corneal surgeon will always try to persuade his retinal counterpart to postpone a keratoplasty until the silicone oil can be safely removed from the eye at the time of grafting. From the above experiences with this new indication for keratoplasty we are being increasingly reluctant to perform a graft for silicone induced changes in patients with 20/40 or better vision in the other eye unless we are convinced that the chances for visual improvement are very good and the silicone oil can safely be removed from the eye.
